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sure, impossible,  if for no other reason,  simply because, will be seen later, the sine law cannot be simultaneously f filled for more than one position of the object.
8. Spherical Aberration.— If from a point P on the a: two rays Sl and S2 are emitted of which Sl makes a very sm angle with the axis, while S2 makes a finite angle u, the after refraction at coaxial spherical surfaces, the image rays . and SJ in general intersect the axis in two different points i and /y. The distance between these two points is known the spherical aberration (longitudinal aberration). In case tl angle u which the ray S2 makes with the axis is not too gres this aberration may be calculated with the aid of a series ascending powers of u. If, however, u is large, a dire trigonometrical determination of the path of each ray is to 1 preferred. This calculation will not be given here in detail For relatively thin convergent lenses, when the object distant, the image P^ formed by rays lying close to the ax is farther from the lens than the image Pz formed by the mo oblique rays. Such a lens, i.e. one for which P2 lies near to the object than Pl , is said to be under corrected. Inversel; a lens for which P2 is more remote from the object than Pl said to be over corrected. Neglecting all terms of the pow series in u save the first, which contains u2 as a factor, the: results for this so-called aberration of the first order, if tl object P is very distant,
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in which k represents the radius of the aperture of the len /its focal length, n its index of refraction, and cr the ratio its radi of curvature, i.e.
<r =
(3; eyepieces of optical instruments and of photographic systems. In the latter the beam may be quite divergent, since, under some circumstances (portrait photography), only fairly sharp images are required. These different problems in image fnrmatinn -will he more carefully considererl later. The fnrma-oints 12 and 34. is also nearly perpendicular to the ray v5 which passes through the middle of d2 and is normal to it,figuration of the Rays Independent of the Motion.....473
